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VARIATION IN THE REPRODUCTIVE 
STATUS OF SWARMS OF ANTARCTIC 
KRILL. 

The swarming behaviour of Antarctic krill. Euphausia 
superba. is central to its biology, The biologies! composition 
of adjacent Krill swarms expressed through characteristics 
such as mean length, sex-ratio and stages in the moult cycle 
of krill may be very different, e.g. Watkins 1986. In adduion 
the size range of krill in swarms may’ be testrictcd in cum- 
parison to the local populstion (Marr, 1962; Hanner, 1954; 
Watkins, 1986). Such observations have given rise to pru- 
posals for sorting mechanisms based un dillereatial swim- 
ming or sinking rates (Mauchline, 1980, Kils 1951). Here 
we consider the maturity ond size composition ot animals in 
38 swarms ta see if a size-related sorting mechanism could 
account for observed distribution of maturity stages. 


Results and Discussion 

Swarms were sampled with a large Longhurst Hardy 
plankton recorder (Bone, 1986} during a 14 day period in 
February and March 1983 from an area approx 50 km square 
between Elepbunt Isiandand King George (sland. Phe lengh 
And sexua) maturity siage were measured on upio 1A krill 
from euch swarm (Murris ef al, VIRS). 

The sex composition of swarms was highly variable. male 
and female krill were found in all swarms but the relative 
propurtions ia the individual swarms varied greatly (propor 
tion male 19-98%). The swarms were also either virtually all 
adultor contained a large proportian of subadults. In only J1 
swans was the proportion of adults less than the population 
average (53%), reyching a minimum of 377 in one swarm, 
The relative frequency of necurrence ot the individual matu- 
Tity stages within the swarms varied considerably, The twn 
adult male stages were found in all swarms, but nu single 
female maturity stage occurred in every swarm There was 
alsa variation in the number of maturity stages in a swarm: 
some swarms contained every maturity stage while in others 
ay (ew as [we stages were presenil, Animals of srmilar matu- 
tity often occurred together ay indicated by the significant 
correlations between all the immature mulurity Stages and 
also between the more mature adult stages. 

The ditierence between the length of the largest and small- 
est krill within each swarm varied preally (11-30 mm: me- 
dian 15 mm). The size range in the swarms was significantly 
more restricted than would be expected if the distribution ut 
size range was random (Kolmogorov-Smimoy test p<U.0101). 
Mature krill tend to be larger than immature krill although 
there ix some evidence of size regression afler spawning. In 
addition, the mean size of cach particular maturity stage 
Varied between swarms. In Some swarms the mean lengths 
of cach maturity stage were longer Ihan average while in 
others they were shorter than average. 

Could these patterns of maturity stupe arise as a result uf 
thls size-related sorting? Associated maturity stages were nol 
necessarily of a similar size. There was nu correlation {t = 
00.175: P>0.1) hetween the size difference ot each maturity 
ylage and Ihe degree of association hetween maturity stages. 
Thus, for example, subadult male krill (MS1, MS2and MS3) 
were usually found together but the mean sizes of these stages 
ranged from 42.6-48.4 mm. In contrast. subaduli male krill 
(MS3) and adul mate krill (MA2) were negatively associated 
but the dilference between the mean size of these stages was 
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0.1 mm, ItAlsa seems Unlikely that ditferences In sex ratiaat 
the swarms could be explained simply by size differences in 
the maturity stages because the size differences between the 
equivalent male and female maturity stages (e.g. MA? und 
FA4) were usually small, although sometimes statistically 
significant, 

Passive soning mechanisms based on size-dependeni 
swimming or Sinking speeds and ditferential prowth may 
explain the inter-swarm differences in krill size, however, 
they appear to account for litte of the inter-swarm variation 
in sex and maturity stage, The very low numbers of maturing 
females found without attached spermatophores nupgests 
that mating. must occur rapidly after each moult, Because of 
the very uneven numbers of males and females in many 
swarms itis likely therefore that active behavioural responses 
are mportant in banging male and female kell together to 
mate. Thus the swarms containing only mature males may be 
actively searching far aggregations of mature female knll. 
However, the actual mechanisms for producing the observed 
swarm distributions of reproductively active and inactive 
maturity stages have still to be determined. 
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